DeFries-Fulker (DF) analysis is an adaptation of multiple regression that is used to estimate heritability of extreme scores (h 2 g ) on a dimension. Probands are identified as scoring below a cutoff that defines impairment, and one then uses regression to predict the scores of co-twins from the proband scores and a term that denotes the genetic relationship between twins (1.0 for MZ and 0.5 for DZ twins). This paper reports illustrative data and simulations for the situation where the dimensional variable shows substantial negative skew. Two types of simulation were conducted: in the first, an underlying polygenic liability dimension was normally distributed: skewing was introduced by transforming or truncating the liability distribution. In the second set of simulations, skewing arose because an infrequent defective gene impaired scores. In both sets of simulations DF analysis was robust in the face of severe skewing of the data. DF analysis can provide two pointers to major gene effects on extreme scores on a trait with a skewed distribution: first, group heritability estimates will be higher for the original skewed data than for normalised data; second, estimates of h 2 g will increase as the cutoff to identify probands is made more stringent. Both these features were seen in data from a test of verb inflections given to174 6-year-old twin pairs, suggesting that a single major gene may be implicated in causing impaired grammatical development.
Data from twins are invaluable for studying genetic influences on behavior. Identical or monozygotic (MZ) twins have the same alleles for all segregating genes, whereas dizygotic (DZ) twins share on average only 50% of alleles identical by descent. Traditionally, distinct methods of genetic analysis have been employed with twin data to estimate the size of genetic influence on disorders as opposed to heritability of quantitative traits. To study the etiology of disorders, researchers typically use categorical concordance analysis, comparing the proportion of MZ vs. DZ cases with an affected co-twin. When estimating heritability of individual differences in the normal range, quantitative model-fitting approaches are applicable. However, many disorders can be defined in terms of aberrant scores on a quantitative scale, in which case traditional concordance analysis is not ideal, because it requires one to set arbitrary cutoffs, and to ignore quantitative variations in severity of impairment. DeFries-Fulker (DF) analysis is a method based on standard multiple regression that allows one to incorporate quantitative information about impairment to give a more powerful test of heritability of extreme scores (DeFries and Fulker, 1985) . Just like concordance analysis, DF analysis requires an arbitrary cutoff to be set to identify affected cases (probands) on the dimension of interest. However, unlike concordance analysis, DF analysis then considers the quantitative scores on the dimension for co-twins of probands, rather than simply classifying them as affected or unaffected. DF analysis has the advantage that it is suitable for a twin sample that contains a high proportion of affected cases, whereas other methods require correction for ascertainment bias.
The logic of the method is illustrated in Figure 1 . If there were no genetic influence on impairment, then the expectation would be that scores of co-twins would be predictable from scores of probands, insofar as the impairment was affected by environmental influences common to both twins (denoted by c). If neither genes nor shared environment affect disorder, then we expect co-twin scores to regress right back to the population mean of zero. If, however, genes play a role in determining impairment, we predict that scores of DZ twins should regress further to the population mean than scores of MZ twins. DeFries and Fulker (1985) showed that if scores on the dimension of interest are first transformed so that the proband mean is 1 and the general population mean is 0, then estimates of genetic (h 2 g ), shared environment (c 2 g ) and non-shared environment (e 2 g ) influences on impairment can be directly estimated from the mean scores of MZ and DZ probands and their cotwins. Group heritability, h 2 g estimates the genetic contribution to the difference between the probands and the general population on the measure of interest. After appropriate standardization of data, h 2 g corresponds to the b 2 term of the regression equation: C=b 1 P+b 2 R+e, where C is the co-twin's score, P is the proband's score, and R is the coefficient of relationship, set to 1.0 for MZ twins and 0.5 for DZ twins.
In the behavioral domain, DF analysis has been applied to the study of literacy problems (e.g., DeFries et al., 1997; Stevenson, 1991) , language impairment (e.g., Bishop et al., 1996) and verbal and nonverbal ability (Purcell et al., 2001) . In all these cases, the dimension used to define impairment did not depart significantly from normality. However, sometimes a measure relevant to defining a disorder is not normally distributed: rather there is a small range of normal variation, but those with disorders show a much greater range of scores. Figure 2 shows data from a language test that has been proposed as a good marker for heritable language impairment (Rice, 2000) , in which the child has to put the appropriate grammatical inflection on a verb stem (see below for more details). It is well-established that children with specific language impairment (SLI) have unusual difficulty with verb inflection, and may persist in producing uninflected verb stems (e.g., ''the boy pick the flowers''; ''yesterday the girl kick the ball'') beyond the age of 4 or 5 years (Rice, 2000) . Because most children are fully mature in this respect by 4 years of age, a valid test would be expected to produce a skewed distribution in those over this age. In Figure 2 , distributions are shown for two groups of 6-year-old twin children (described more fully below). The low risk group were selected to have normal development at 4 years of age, whereas the 
